The objective of this study was to evaluate whether simplification of phase-feeding strategies using a field approach with lysine specifications slightly below the estimated requirement for maximum growth rate is possible without compromising overall performance and carcass characteristics of grow-finish pigs. A total of 1,188 pigs (PIC; 359 × 1050; initially 63.5 lb body weight (BW)) were used in a randomized complete block design with 27 pigs per pen and 11 pens per treatment under commercial research conditions. Treatments consisted of four feeding programs with lysine specifications set at 98.5% of estimated requirements for maximum growth rate and 97.5% of maximum feed efficiency (F/G) for the weight range in each phase, except for the last phase of one of the 2-phase feeding programs which the lysine specifications were set for 100% of estimated requirements of maximum growth rate. Treatments were: a 2-phase feeding program with 0.91 and 0.72% standardized ileal digestible (SID) lysine (Lys) from 60 to 220 and 220 to 280 lb BW, respectively (2-phase Lys 98%); a 2-phase feeding program with 0.91 and 0.77% SID lysine from 60 to 220 and 220 to 280 lb BW, respectively (2-phase Lys 98%/100%); a 3-phase feeding program with 0.99, 0.79, and 0.72% SID lysine from 60 to 160, 160 to 220, and 220 to 280 lb BW, respectively (3-phase Lys 98%); and a 4-phase feeding program with 1.07, 0.91, 0.79, and 0.72% SID lysine from 60 to 110, 110 to 160, 160 to 220, and 220 to 280 lb, respectively (4-phase Lys 98%). The experimental diets were based on corn, distillers dried grains with solubles (DDGS), and soybean meal. Overall, from d 0 to 114, no evidence (P > 0.05) for difference was observed in growth performance across feeding programs. There was no evidence for difference (P > 0.05) for hot carcass weight and carcass yield, backfat thickness, loin depth, or percentage lean. Consequently, no evidence (P > 0.05) for difference was observed in economics, with all phase-feeding programs resulting in similar income over feed cost (IOFC). In conclusion, simplification of phase-feeding strategies to fewer dietary phases in the grow-finish period with lysine set slightly below the requirements seems to be feasible. However, along with findings from our previous study, in feeding programs with fewer dietary phases and lysine set slightly below the requirements, growth performance can be compromised if initial BW and feed intake in the grow-finish period are lower than expected.
Summary
The objective of this study was to evaluate whether simplification of phase-feeding strategies using a field approach with lysine specifications slightly below the estimated requirement for maximum growth rate is possible without compromising overall performance and carcass characteristics of grow-finish pigs. A total of 1,188 pigs (PIC; 359 × 1050; initially 63.5 lb body weight (BW)) were used in a randomized complete block design with 27 pigs per pen and 11 pens per treatment under commercial research conditions. Treatments consisted of four feeding programs with lysine specifications set at 98.5% of estimated requirements for maximum growth rate and 97.5% of maximum feed efficiency (F/G) for the weight range in each phase, except for the last phase of one of the 2-phase feeding programs which the lysine specifications were set for 100% of estimated requirements of maximum growth rate. Treatments were: a 2-phase feeding program with 0.91 and 0.72% standardized ileal digestible (SID) lysine (Lys) from 60 to 220 and 220 to 280 lb BW, respectively (2-phase Lys 98%); a 2-phase feeding program with 0.91 and 0.77% SID lysine from 60 to 220 and 220 to 280 lb BW, respectively (2-phase Lys 98%/100%); a 3-phase feeding program with 0.99, 0.79, and 0.72% SID lysine from 60 to 160, 160 to 220, and 220 to 280 lb BW, respectively (3-phase Lys 98%); and a 4-phase feeding program with 1.07, 0.91, 0.79, and 0.72% SID lysine from 60 to 110, 110 to 160, 160 to 220, and 220 to 280 lb, respectively (4-phase Lys 98%). The experimental diets were based on corn, distillers dried grains with solubles (DDGS), and soybean meal. Overall, from d 0 to 114, no evidence (P > 0.05) for difference was observed in growth performance across feeding programs. There was no evidence for difference (P > 0.05) for hot carcass weight and carcass yield, backfat thickness, loin depth, or percentage lean. Consequently, no evidence (P > 0.05) for difference was observed in economics, with all phase-feeding programs resulting in similar income over feed cost (IOFC). In conclusion, simplifica-
Introduction
Previous studies suggest simplification of feeding strategies to fewer dietary phases can lead to similar growth performance, carcass characteristics, and economics similar to feeding strategies with multiple dietary phases in the grow-finish period. However, this has been particularly observed when using lysine specifications set at 100% of the estimated requirement of maximum growth rate. When simplification of feeding programs from 4 to 3 or 2 dietary phases was applied using a field approach with lysine levels at approximately 98% of the estimated requirement of maximum growth rate, there were negative implications on overall F/G. It may be speculated that the lysine levels in phase-feeding strategies with fewer dietary phases were severely reduced in the early grower period or were not sufficiently increased in the late finisher period to allow for compensatory growth to occur.
Therefore, the objective of this study was to evaluate whether simplification of phasefeeding strategies using a field approach with lysine specifications slightly below the estimated requirements is possible without compromising overall performance and carcass characteristics of grow-finish pigs. Our hypothesis is that increasing lysine levels from 98 to 100% of estimated requirements in late finishing in a 2-phase feeding strategy or decreasing lysine levels earlier instead of later in a 3-phase feeding strategy with lysine at 98% of estimated requirements could lead to similar performance to a 4-phase feeding strategy with lysine at 98% of estimated requirements for maximum growth rate.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in this experiment. The study was conducted at a commercial research facility in southwestern Minnesota. The barn was naturally ventilated and doublecurtain-sided. Each pen was equipped with a 4-hole stainless steel dry self-feeder and a cup waterer for ad libitum access to feed and water. Feed additions to each individual pen were made and recorded by a robotic feeding system (FeedPro, Feedlogic Corp., Wilmar, MN).
A total of 1,188 pigs (PIC; 359 × 1050; initially 63.5 lb BW) were used in a 114-d growth trial with 27 pigs per pen and 11 pens per treatment. Pigs were allotted to treatments based on initial BW in a randomized complete block design. Treatments consisted of four phase-feeding programs arranged in a 1-way treatment structure. Lysine specifications were set at 98.5% of the maximum growth rate and 97.5% of the maximum F/G for the weight range in each phase, except for the last phase of one of the 2-phase feeding programs which the lysine specifications were set for 100% of maximum growth rate. The equation used for lysine requirement estimates for finishing gilts in g/Mcal NE was: 0.000056 × BW 2 , lb -0.02844 × BW, lb + 6.6391, provided by the genetic supplier. 4
Treatments were: a 2-phase feeding program with 0.91 and 0.72% SID lysine from 60 to 220 and 220 to 280 lb BW, respectively (2-phase Lys 98%); a 2-phase feeding program with 0.91 and 0.77% SID lysine from 60 to 220 and 220 to 280 lb BW, respectively (2-phase Lys 98%/100%); a 3-phase feeding program with 0.99, 0.79, and 0.72% SID lysine from 60 to 160, 160 to 220, and 220 to 280 lb BW, respectively (3-phase Lys 98%); and a 4-phase feeding program with 1.07, 0.91, 0.79, and 0.72% SID lysine from 60 to 110, 110 to 160, 160 to 220, and 220 to 280 lb, respectively (4-phase Lys 98%) ( Table 1) .
The diets were based on corn, DDGS, and soybean meal ( fitted using the GLIMMIX procedure of SAS version 9.4 (SAS Institute Inc., Cary, NC). Results were considered significant at P ≤ 0.05.
Results and Discussion
In phase 1 (d 0 to 28), pigs fed the 2-phase programs had lower (P = 0.001) ADG and poorer F/G compared to those fed the 3-and 4-phase feeding programs (Table 3) . Consequently, pigs fed the 2-phase programs had lower (P = 0.001) BW than other feeding programs at the end of phase 1 (d 28).
In phase 2 (d 28 to 52), no evidence (P > 0.05) for difference was observed in growth performance across feeding programs. However, pigs fed the 2-phase programs remained with lower (P = 0.001) BW than other feeding programs at the end of phase 2 (d 52).
In phase 3 (d 52 to 77), pigs fed the 2-phase programs had improved (P = 0.01) ADG compared to those fed the 4-phase program, and pigs fed the 3-phase program had intermediate ADG. The improvement in ADG was mainly driven by F/G, as pigs fed the 2-phase programs had improved F/G compared to those fed the 3-and 4-phase feeding programs. Pigs fed the 3-phase program had greater ADFI than those fed the 2-phase program with Lys at 98.5% of maximum growth rate, and pigs fed the other feeding programs had intermediate ADFI.
In phase 4 (d 77 to 114), no evidence (P > 0.05) for difference was observed in growth performance across feeding programs.
Overall (d 0 to 114), no evidence (P > 0.05) for difference was observed in growth performance across feeding programs. There was no evidence for difference (P > 0.05) for HCW and carcass traits yield, backfat thickness, loin depth, or percentage lean. Consequently, no evidence (P > 0.05) for difference was observed in economics, with all phase-feeding programs resulting in similar IOFC.
This study suggests that it is possible to simplify phase-feeding strategies using lysine specifications slightly below the requirement for maximum growth rate without compromising overall performance and carcass characteristics of grow-finish pigs. The present findings show that increasing lysine levels from 98% to 100% of estimated requirements in late finishing in a 2-phase feeding strategy (2-phase Lys 98%/100%) or decreasing lysine levels earlier instead of later in a 3-phase feeding strategy with lysine at 98% of estimated requirements (3-phase Lys 98%) led to similar performance to a 4-phase feeding strategy with lysine at 98% of estimated requirements (4-phase Lys 98%). In contrast to our previous study, 5 the 2-phase feeding strategy with lysine at 98% of estimated requirements also led to similar growth performance and final BW. The discrepancy between studies could be attributed to a difference in initial BW and overall feed intake. In our previous study, 6 initial BW and overall feed intake were approximately 10% and 4% lower, respectively, compared to the present study.
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Thus, initial lysine levels were further below the estimated requirements in the early grow-finish period and lysine intake in the entire grow-finish period was lower in our previous study.
In conclusion, simplification of phase-feeding strategies to fewer dietary phases in the grow-finish period with lysine set slightly below the estimated requirements seems feasible. However, in feeding programs with fewer dietary phases and lysine set slightly below the requirements, growth performance can be compromised if initial BW and feed intake in the grow-finish period are lower than expected.
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